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Before I conclude this brief account, I would just mention that this 

artificial mode of hatching will apply equally to turkey’s eggs. Several 

Europeans had put them into the ovens in Egypt, and a few did suc- 

ceed in being hatched, but Arabs being totally ignorant of the prin- 

ciples of the oven-hatching, they subjected them to the same condi- 
tions as fowl’s eggs—hence the failure of the greater number. But that 

they might be hatched artificially was evident from some of the eggs 
which were put in having been hatched. By this means the supply 

of turkeys would also be cheap and abundant. 
I have no doubt that if this artificial] hatching of turkeys as well 

as fowls were introduced into any country, and commonly adopted in 
farm houses, it would tend greatly to the advantage of the land. 

References to the Plate. 

lst. General plan of the oven. 
2d. Section of the corridor F G H IL. 
3d. Section of one cell in the direction of the corridor F G H I. 
4th Section of one cell in the direction of the corridor A B C D. 
oth. Floor of the upper story of one cell. 
6th. Floor of the upper story of the cell Y. 
7th. Floor of the under story of a cell. 
8th. Floor of the under story of a cell after the 14th day. 

9th Floor of the upper story of a cell after the 14th day. 

Art. VII.—Report on the Mortality among Officers and Men in 

H. M. Service in Bengal, and on the comparative salubrity of 

different Stations. By the late Dr. W. A. Burxker, Inspector- 
General of Hospitals.* 

To W. W. Birp, Esa. 

President of the Committee for the Insurance of Lives in India. 

Sir, 

I have the honor to acknowledge the receipt of your letter, which 

a protracted and severe illness. prevented my replying to as soon as I 

could have wished. I shall now endeavour as faras possible to comply 

with the request of the Committee in affording all the information 

in my power regarding mortality in the rank of officers as well as men 

* For this very valuable paper we are indebted to Mr. Martin, the Surgeon to 
the Native Hospital of Calcutta. Dr. Burke’s tabulated returns form an important 
addition to our knowledge of the laws of vital statistics. In connexion with this 
paper the reader should consult Mr. H. T. Prinsep’s paper on the “* Value of Life in 

~ the Civil Service.””—Journal of the Asiatic Society, 1832, p. 277, and 1837, p. 341; 
and his ‘‘’Table of Mortality,’’ founded on the registers of the Lower Orphan School, 
1838, p. 818.—Eb. ; 
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in His Majesty’s service in Bengal, and the comparative salubrity 

or otherwise of the different Stations for European Troops in this com- 

mand. 

As to the healthiness of the Stations occupied by H. Majesty’s Troops 
in Bengal, the following abstract from their Sick Returns will serve so 

far, to afford the requisite information for a period of four years, as to 
their comparative degree of health from 1830 to 1833 inclusive. 

| Officers. Men | Women. Children. 

Pec eete s a | Cars Se ee 
ae Geel ees eee pla! | Siete bol By 
21 13 (5 9] bo Bol So BO la 1 SS 1S 1 ao 
Poe Pepe y eet fg Eel. 1 as ater en gp Ga ere, 
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Cawnpore, ..| 4/226) 7/3°10) 5,950) 271) 4°55] 914; 37} 4:04/1,572)| 145) 9-22 
Ghazeepore, ..} 4/109} 3/2°75) 3,754) 143) 3°80) 456) 15) 3-29} 845) 56} 6-62 
Berhampore,..{ 4/118} 9|7°62} 3,515) 236) 6°77; 473) 27) 5°71} 865} 70) 8-09 
Chinsurah,....| 4/119} 6/5:04} 2,523) 154) 6°10] 469} 28] 5:96} 756] 28] 3:70 
Fort William, | 4/119} 715-88) 3,097; 235) 7°59) 447; 48]10.73| 761) 124)16:29 
Kurnaul, .. ..| 3| 81} 1)1°23) 2,827; 85! 3°00) 404 7| 1°73} 679} 45) 6°62 
Agra, .. -. +o} 2| G3} -.) ..| 1,913) 29) 1-31} 208 3] 1:45} 336] 30] 8-92 
Dinapore,.. ..| 2| 56) 1/1-79| 12612} 56] 3-84] 189, 8} 4-23] 299] 37]12-37 
Boglipore, ..| 1} 27) ..] «| 1,037; 41) 3°95; 119 1 5°05} 190) 16] 8-42 
ChirraPoonjee,} 1! ..| . ae 38 6)15°79) 4 tis sie 
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[er fe 

| 4-43'7,503 | 610! 

Among the Officers there were ten more deaths, but none of which 

occurred in any of the above Stations, viz.— 

LES SS ESOT SOS CER MEA ORR MGT EE Sn etc ag Art Dy 
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At Sultanpore Benares............ i Cae oer toh 
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On the Tis... vss. ue ae aie ages nd eo ore ic ial 

Giving the following proportions of deaths among the Officers His 

Majesty’s service for four years, from 1830 to 1833 inclusive— 
¥ 

Total Total Total ratio of 
Average strength Deaths, deaths to strength. 

1140 47 412 

Bf 
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Among the Men also there were other deaths, not within the scope 
of the foregoing Statement ; in consequence of which an abstract is give 
to include the whole of the casualties regimentally among all His 

Majesty’s Troops throughout the Bengal command, for the period 
1830 to 1833. | | 

¥ 4 0 =f, oy n Se Set ot 
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° i — 
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Total, .. ..| 0 [83,485] 1,369 | 107 |125 | 1,601 | 4-78 {133 

Shewing the strength and deaths, and the ratio of deaths to strength, 
in His Majesty’s Regiments, in the Bengal command. 

Total Average Total Total ratio of 
strength. Deaths. deaths to strength per cent. 

DLP TS ii. so 33484 1601 4:78. 

_ It is to be observed that the strength of the troops in this statement 

4s as given in the Regimental Returns on the Ist January of each 
year, and which differs from the mean annual strength; the latter 

being 32041, the ratio of total deaths to it is 4:99. In the different 
Stations of His Majesty’s Regiments in the Presidency of Bengal, 
there is so little difference in the periods and duration of the seasons, 

as well as in their general temperature and climate, that it is upon 

the innate features of each Station itself, and from the data afforded by 
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its Returns, that its comparative salubrity would appear to be best 
deduced. 

The steadiness or mutability of the climate, or considerable anoma- 
lies of weather, or physical properties, seem more to influence the 

health of the troops than either its heat or its cold, abstractedly consi- 
dered. 

The causes of sickness in many Stations must be traced to other 

sources than climate. 

The soil of Bengal being composed of alluvial matter, formed by 

the detritus carried down by the great rivers, and accumulated for ages, 

there is a poison in the exhalations of such soils, the nature of which 

is unknown; but from it emanate all those species and varieties of 

fevers, (dependent on marsh miasma as their remote cause) so fre- 
quent in Bengal, and to which one general character appertains— 
periodicity, or remissions, and exacerbations. 

A large proportion however of the cases of sickness and deaths 
among the European soldiers, may be more or less attributed to ex- 
cesses, especially in the use of spirituous liquors. 

The relative healthiness of each Station is according to the Returns, 
as follows, from 1830 to 1833 inclusive— 

Deaths to strength. 

Pott Wiig 16. 7. So oes escvceewee . {09 per cent. 

Berhampore: . 2. 2) 68 04 Ses Lee ee 6°77 
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Dinapore ........ Tote ee cc ae ae 3°84 

Ghazeepore........ tei pretty heal We ces 3°80 

IROEUT ohersngs = gah au) «ety ole aaa jaan: ie) = BY 3°00 

DECOR cree Seer ee ye oe more t-OG 
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There are given Classification Tables, taken from the Regimental 
Returns, shewing the different classes, numbers, ages, and deaths, of 

the soldiers of His Majesty’s service in Bengal for the years 1826 to 
1833, viz. 
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The General Abstract of the foregoing shews that for the four first 

years, viz. 1826-27-28 and 29 the ratio of deaths is, 
From the age of 18 to 20 years 16:12 per cent. 

90085. (4) +988 seoy 
ad tO 20 «5, AOS 3 

iam 20. t0.8> 3)”, 10:02 ¢ a 
a a5 to 45. ,,, “54 a 

For the four last years, viz. 1830-31-32 and 33, the ratio of deaths is, 

From the age of 18 to 20 years 0°58 per cent. 

"arto od” aes poe 
in 25, AO). 5. DOO 

SsvineetO Cooks, ap ae 

% 35 to 45 4, 6°78 

There will be observed a striking difference between the ratio of 

deaths in each class of the two periods of four years; viz. first, from 
1826 to 1829, and, second, from 1830 inclusive. But there is to be 

taken into consideration, that in the first period there are included 

the casualties (in 1826) of the Troops His Majesty’s service who 
had been in active service at Bhurtpore, Ava, and Arrakan. During 

the campaigns, in the latter places especially, the deaths from disease 
among the young soldiers recently arrived in India, was very great. 

Thus in the 13th Regiment Light Infantry, that had arrived in 

India in May 1823, and was composed chiefly of young soldiers, the 
mortality was, 

Strength. | Deaths. Proportion. 

At Bengal from May : ety December. 1go8 653 45 689 for 8 months 

At Aya in..,......1824 . ..608 231 37°99 

Mendon i654): 441825 377 115 30°50 

In the 38th Regiment, which arrived in Bengal in May 1823, the | 
mortality was, 

Strength. Deaths. Proportion. 

In 1822 inBengal.. .. 748 94 12°65 per cent. 

_ Im 1823 do. .. .. .. 695 D2 7°48 

In 1824 in Ava .. .. 648 185 28°77 
SeerG20 GD ss ee ts ADE 162 . 35°37 
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In the 44th Regiment, which arrived from England in November 

1822, the mortality was, 

Strength. Deaths. Proportion. 

‘In 1823 in Bengal 661 73 11:43 per cent. 

In 1824 at ee ee 598 88 14-96 
and Arrakan 

In 1825 at Arrakan 500 208 40°60 

There is a difference however in the mortality of young recruits of 

Regiments when on active service, and the contrary ; as, for example, 

in the 13th Light Infantry, which in 1826 in Bengal was joined by 
600 recruits, of whom there died in that year 79, being a proportion 

of 13:16 per cent in Bengal. 
His Majesty’s 3lst Regiment arrived in Bengal in June 1825, and 

was joined in that year by 500 recruits, of whom there died 65, a 

proportion of 11 per cent, in Bengal. 

The volunteers are generally men from the age of 30 to 30, in 
which class the ratio of deaths from 1826 to 1829 (including a period 

of active service) was 6°92, while during the same period, the ratio in 

the class from 18 to 20 years was 16:12 per cent. 
Besides the sending from England of lads too young for the service 

in India, there was another important circumstance as affecting their 
health, which was that of their having been sent out at improper 

periods ; for they arrived in Bengal at the hot and rainy seasons, found 
to be more especially obnoxious to the lad or boy recruits; and of 

such, unfortunately, was the chief part of those sent out in 1826 to 

1829, as well as before. 

From the difference of habits of “military and civil life, young 

‘soldiers are in every climate peculiarly liable to disease, and c@(erds 

paribus the younger the more susceptible to feel the change; and 

this change has a direct tendency to induce a highly inflammatory 

diathesis, leading to such explosions of disease as witnessed here among 

the recruits. The tendency to disease exists it-is true in all seasons 
in India in the young and plethoric, but it is in the hot and rainy 

seasons, and particularly at the commencement and termination of the 

rains, that endemial diseases are most dangerous, and fatal ; yet this 
was the very time at which these recruits principally arrived in 
Bengal. 

I took the earliest opportunity, and seized every occasion, to make 

the strongest representations on these important subjects, and of 

sending out soldiers for His Majesty’s service to India at proper 
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age, and season ; and there are on record my memorials on these 
subjects to the Commander-in-Chief in India, and to the Medical 
Department in England—of December 23d, 1826 ; May 3ist, 1827 ; 6th 

January, 1828; and_ December, 1829—and upon which the Home 

authorities at last acted. In these memorials it was represented 

by me, 

lst. That the soldier should arrive in India at the ege and period 

when he can be of the greatest use when called upon for actual 

service. That age to be 24 or 26, or full grown manhood, as most 

- favourable to health, and least so to disease in India. 

2nd. That recruits and soldiers should be embarked in England, 

so as to arrive in Bengal at the commencement of the cool season, 

when they might be marched to their several Stations up the country, 

instead of proceeding by the river. 

These memorials I accompanied with various statements; such 

as those in this communication, in proof of the great comparative 
mortality among the lad recruits particularly; as also the com- 

parative mortality between the soldiers arriving in Bengal in the hot 
and in the cool season, as by the following abstract of statements from 

December 1825, to July 1829, of casualties of detachments His 
Majesty’s service, arriving in Bengal from England, being, 

In the cold season, per cent, Mo te erate client, Neen, MOI 
In the hot season, yi Re ee cee Mecca oot, en) 
Proceeding by water to join thst « COGS tee ats vate 5's» GSO 

On marching to join their corps, Brel Neen aco Vee ort ta a UG) 
Average of casualties on the voyage out, -. -. .. .. 1°50 

Average of casualties from the date of arrival in Bengal 
to joining their corps, .. .. ests 675 

Ditto of casualties of the whole of ca detachments ) 
from their eee England to Join their corps in 8-0 
Bengal, ai Seg | MER og Se mesP ay 

The accompanying Returns* elucidate these subjects still further, 
shewing the state of each Regiment His Majesty’s service, their 
strength, the numbers who joined, and that died, from the date of 
their arrival in the Bengal command to the 31st December last. 

On consulting the monthly admissions in the returns of sick, an 
abstract from which is given on the other side, the number of cases 
of disease (and they are particularly of the acute kind) and casual- 

_ ties, will be observed to correspond in a most remarkable manner with 
the range of the thermometer, especially at the Stations in Upper 
India ; and so great is the difference between the cold season and the 

* The Returns alluded to, will form an appendix to the next Number.—Ep. 
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hot, that a partial illustration is afforded: of the influence of climate 

which sets all theory on the subject at defiance. 
Among the soldiers exposed to the same degree of heat, the influence 

of the ingesta seems to be more powerfully injurious to the constitu- 

tion than climate. There is a marked difference in the ratio of sick and 

- easualties between the Cavalry and Infantry Regiments, stationed in 

- the same cantonments, of His Majesty's service in India, in favour 

of the latter. In the Cavalry the soldier’s pay is greater, and among 

them a superabundance of stimulant food and drink keeps so great 

a number in an almost perpetual state of proximity to inflammatory 

diseases. 
During the cold months the men continually expose themselves, 

especially in the Upper Stations, to the direct rays of the sun, which 

is a great cause of disease, even when all accumulation of heat is pre- 
vented by the coolness of the breeze, for then the infringing of the 
direct rays of the sun upon an opaque body causes a greater increase of 

temperature than is observable by a thermometer. 

Abstract from the Monthly Returns of Sick shewing the proportion — 
of the average daily sick, and of deaths to strength per cent for 
four years. 6 
oe 

Proportion of the average 
daily sick to. strength per 
cent. 

|Proportion of deaths to 
| strength per cent. 

Months, | | 
otal proportion of the 

proportion of deaths ge daily sick to 

to strength per cent. strength per cent. 
1830|1831)1832) 1833 

avera 

1830/1831] 1832] 1833 
rc 

T 
| Total 

January, .-| 712| 5-94] 6-33] 5-45} 621) 26, 23) 31) 15] 24 
February, 7:58} 5°85) 5:96) 5:52] 6:23) 20; 10) 12} 18) 15 
March, 8°64| 5:80} 6-10) 5°89} 661) 18) 19) 15) 15) 17 
April, .---| 9:24) 7:14] 6-88) 6:22} 7:37; 28) 19} 17; 15) 20 
May, 9°75| 8:47] 7°88] 6°78] 8:22} 20; 44) 25] 25) 29 
June, 9°34| 8°47] 7-36] 7:19} 8°09] 31) 37| 32] 37) 34 
July, 9:14) 8:36! 7-61] 7°72] 8-21) 30| 44] 34] 74] 46 
August....| 9°49) 9:10) 7-74/ 8-29) 8°65) 34) 47) 35] 74) 48 
September, | 10°71} 8:32| 8-03] 9.79! 9-21] 71) 46) 43)1:15; 69 
October, ..{ 8°92) 8:12) 8-20) 8-29} 8:36} 47; 64; 52) 30) 48 
November, | 8:16] 7:18) 7:05] 7°79] 7°54| 51} 60] 43] 35] 47 
December, | -6°77| 7-06 6-23] 7:40 Pw 33; 221 gal 44} 38 

Total, ....| 872) 748) 7-11'7-18! 7-62! 4:15| 4:39] 3°73] 4-98] 431 _ 

The sick at Landour and Chirra Poongee are not included in the above. 
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By the returns for four years, the minimum of sickness and deaths 
‘occurs in February. January and it are the driest months. The maxi- 

mum of sickness and deaths occurs in September ; being the cessation 
of the rains, when the exhalations have brought the surface to the 

consistence of mud—a state that appears especially to generate the 

miasmata producing fevers, &c. 

Berhampore. 

With respect to the localities of the Stations “as affecting their 

salubrity or otherwise,” as required by the Committee, I have in 

reference to the return of the sick, &c. at the several Stations, given 
at the commencement, further to add, that at the Station of Berham- 

pore, the Barracks are so placed, that one particularly is close to a 

large stagnant tank, into which the sewers of the Barracks and 
necessaries, &c, empty themselves, so that in the dry and hot season 

especially, the men are enveloped in the stench from it. That the 
influence of its exhalations spreads far, I have no doubt. The malaria 

from it, as well as numerous other sources, is of course the active cause 

of much of the mischief that infests the Station of Berhampore. 

For the period of four years, from 1830 to 1833, inclusive, the 

average proportions of deaths to strength per cent was, af Berhampore, 
PUAUGES ee arate Eo aM fata ta la ha “ep 762 per cent per annum. 
Men ...... eUcheh. = RiVEMRESYerE eye & 6:77 

OS eS ae eee 571 

SMM PERE Sees 6 cn asshieh s Styne wea ie 8:09 

Cholera prevailed epidemically in Berhampore in 1829 and 1830, 
and commenced in the temporary sheds recently erected, (not far from - 

the great tank before mentioned) for part of His Majesty’s troops; 
after which it appeared in the women’s quarters—a low one-storied 

brick-building ; afterwards on the ground story; and then in the 
upper story of the Barracks next the great tank, &c. 

Fort William. 

In the Station of Fort William, in the Barracks generally occupied 
by His Majesty’s troops, the apartments for the men are deficient 
in height and ventilation. The buildings are too crowded together. 
The estimate of space, and of domestic convenience, has been too con- 
fined for the climate. ; 

From the crowding of the buildings, and height and proximity 
of the fortifications, the radiation of heat is not only very great, but 

there is prevented the dissipation of those malarious vapours of which 
there appears to be so copious a supply from various sources in Fort 
William. | | 

K 
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One of the consequences of all these is, in the warm season especi- 

ally, the men feel so oppressed at night that they Jeave their rooms and* 

expose themselves to all the causes and bad effects of suppressed trans- — 

piration. 

The average ratio of mortality in His Majesty’s troops quartered 

in Fort William is as follows, for four years from 1830 to 18338— 

ite a ere eae Ar 5°88 per cent per annum. 

LCD nese sis sate ols. «pear 9 s.0.6.0 7°59 

PE coe a kas susan eye oh ee 10°73 

RMIT ss pos soe 5s 0g gine a s.0. 2 16:29 

Fort William is one of the worst, if not the very worst, of the Mili- 

tary Stations in India for children. 

Cawnpore. 

In the Station of Cawnpore for the period of ree years, from 1830 

to 1833, the average proportion of deaths to strength is, 

Oficers.i er srajtoids.o dt wisalaut ote 3°10 per cent per annum. 
Men. Pid: os eens - sganl- ani aae 4°55 
WOMMEH ais bern wyere dente ob ee 4:04 

PC BUGPR nig G6 6 pie ee «ese 2 ose 9°22 

As to the locality of this cantonment, none of the Barrack build- 

ings come close to the river, excepting the Hospital in which the sick of 

the King’s Regiment of Infantry are, treated. The soil rests on asub- 

stratum of Kunkur, which is favourable to the dryness of the Station. 

The declivity of the site secures it against any accumulation of mois- 

ture ; the drainage is also facilitated by several small ravines or gullies, 
which intersect the cantonment, each of which during the rainy 

season becomes a streamlet ; thus the water does not lodge, but runs 

quickly off into the river (above which all the Barracks are sufficiently 
elevated) or it is speedily absorbed, so that the wet season at Cawnpore 
is generally found pleasanter than in many other Stations in Upper or 
Central India. 

The site of the Barracks of His Majesty’s Infantry Megihient i is 

pretty high, that of the -King’s Cavalry Regiment not so high; but 

that of all however is sufficiently elevated to allow of the water pass- 
ing off. 

The ground in the rear of the King’s Infantry Regiment’s Barracks 
is broken in many places, by the violence of the periodical rains, 

into deep fissures and ravines, containing numerous cavities, which, 
however individually small, may form in the aggregate a consider- 
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able deposit of stagnant water, which before its final evaporation 

cannot fail to be an agent more or less active in the generation of 

miasmata. : 

In the Barracks for the European troops here, the plans adopted 

by the architect would appear to have arisen from the idea of a 
Regiment standing in open column of companies, which however 
ingenious in a military point of view, is rather objectionable in a 

medical one, as it makes one building a screen to another, and thus 

opposes perfect perflation, an object of paramount importance where 

masses of men are to be congregated together, and where a perpe- 

tual current of air becomes the grand neutralizer of insalubrious 

miasmata. 
The prevailing winds are from the west and east, varying to the 

north or south. If the buildings were placed in echelon this might 

be prevented. 

Meerut.. 

in the Station of Meerut the locality is in Meerut deemed good. 

There are a few jheels and swamps in the vicinity ; but not near, or 

considerable enough to have much effect on the health of the troops. 
The country around is flat ; the soil is sandy, with a slight declination 

to south sufficient to carry off the heavy rains into the Kallee Nuddy 

to the eastward. 
Notwithstanding the northern latitude of Meerut, considerably 

without the tropics, and in the third climate, the heat is intense in 

-the dry and hot season, and tropical diseases are prevalent during the 

hot and rainy seasons. For the period of four years, from 1880 to 1833, 

the average proportion of deaths to strength is, at Meerut, 

eas espe so, sls 8) oa Yarisng eh ie 1:35 per cent per annum. 
EE aio 2ii5\ clear ay folie ein jars @coNa wate 1-98 
WV igmiiets( Sasisitinr. Mies isisicre%s dere 2:21 

COLA ELT ate nS ee 4:91 

The diseases are such as arise from sudden and considerable varia- 

tions of temperature and malaria, and especially among the soldiers, 
aggravated by exposure to the sun and intemperance. 

Dinapore. 

In the Station of Dinapore the aspect of the Barracks being the 
reverse of what it should have been in respect to the prevailing winds, 

free perflation is. prevented. The roof is flat and chunamed; the 
length of each building is 800 feet, and width 20 feet; there is a 

verandah on each side. 



68 Dr. Burke's Reports. [Jan. 

The masses of men, women, and children in ,these Barracks, is 

another cause of the unhealthiness experienced generally in them by 
the troops. There are no separate accommodations for the women and 
children. The doors and windows are jealousied. 

The cold weather here was generally ushered in by severe hepatic 

and dysenteric affections. And in the oft season there were severe 
ardent fevers, very sudden in their operation, and often terminating in 
apoplexy. 

In His Majesty’s 13th Light Infantry for the period of two years, 
for 1830 and 1831 last, at Dinapore, the average proportion of deaths 

to strength was, 

/ 

CPIMMEIN Ah eerste es a eee Are oe 1-79 per cent per annum. 
iL ia ae hipaa Beihai 3°84 
Women og os en cece: os 4:23 
COUGren see. Wes cae e eects 12°37 

The facility with which the men could obtain toddy, and dele- 
terious liquors in excess, was one great source of disease and mor- 

tality, as also the difficulty of confining the men within bounds, 
there being no enclosure to the Barrack compound. 

The 13th being a Light Infantry corps, their movements were more 

likely to expose them to profuse perspiration, and consequently to 

more frequent alterations of heat and cold, with the usual bad effects. 

Boglipore. 

In the Station of Boglipore the Barracks formerly occupied by 
His Majesty’s 3rd Buffs, were merely a set of buildings erected tem- 
porarily in 1825 as stables for some Native Cavalry, and were very 

inimical to health. 

Ghazeepore. 
The Station of Ghazeepore appears to hold a middle station as to 

healthiness. ‘The soil is readily permeable by the rain falling on its 
surface, which sinking down to a very considerable depth before it finds 
a hard bottom to detain it, is soon out of reach of superficial evaporation, 

and cannot afford the constant supply of moisture necessary in co- 
operation with other agents to produce the maturity of marsh mias- 

mata. From the continuation of these circumstances it might a prioré 

be thought that the Station possesses to a great degree an immunity 
from marsh miasmata. . 


